Similarly, an acridine orange deoxyribonucleateagar is used for detection of nuclease activity, but the procedure is more complex to perform (Lachica and Deibel, 1969) . The major drawback of these tests in addition to problems mentioned is the necessity of a long time to see the results of DNase activity of the bacteria. Defi ning the DNase activity of S. aureus or Corynebacterium takes 24 to 48 h using the DNase agar test (Pimenta et al., 2008) . Here we developed a simple, rapid and inexpensive method to illustrate DNase activity of any microorganism that can grow in any broth medium. Extraction of DNA used in the DNase Tube test. The DNA used in the experiment was extracted from the overnight growth of E. coli using the DNA extraction protocol described by Romero et al. (Romero and Lopez-Goni, 1999) . Briefl y, bacteria were lysed with a lyses solution consisting of 1% SDS and 2% Triton X-100 followed by proteinase K digestion (100 mg/ml) and an organic extraction with phenol-chloroform. DNA amount was measured by spectroscopy, divided in aliquots of 0.1 µg and stored at 20 C. DNA is thawed and used whenever needed.
Materials and Methods

Microorganisms
DNase Tube test. 0.1 µg of DNA and one loop of growing bacteria from the culture plate were added to the 200 µl BHI broth in an Eppendorf tube. The tube containing bacteria and DNA was incubated at ambient air 37 C with shaking (150 rpm). 20 µl of medium was taken at different time points (1/2, 1, 2, 4, 6, 12, 24 h) and centrifuged at 10,000 g for 1 min and supernatant was run in a 0.9% gel electrophoresis system containing EtBr and visualized with a UV transilluminator. DNA in 200 µl BHI broth without bacteria was used to show the intact DNA.
Results
The DNase tube test (DTT) was fi rst performed to differentiate the DNase activity of the growing culture of S. marcescens, E. aerogenes, S. aureus and S. epidermidis (Fig. 1. A and B) . S. marcescens and S. aureus started to degrade DNA in half an hour. No DNA degradation was seen for 24 h in a tube containing E. aerogenes or S. epidermidis (data not shown). It is noticed that S. marcescens degraded DNA faster than S. aureus did (Fig 1. A and B ). Next, we tested a group of bacteria known as DNase negative including S. epidermidis, E. aerogenes, E. coli, P. mirabilis, P. aeruginosa, C. pseudodiphtheriticum and a group of bacteria known as DNase positive including S. aureus, S. marcescens, P. vulgaris, C. diphtheriae for DNase activity using the DTT at time points 1/2 h, 1 h, 4 h, 6 h, 8 h and 24 h. Most DNase positive bacteria started to degrade DNA in the fi rst hour (data not shown). All bacteria known as DNase positive had completely degraded DNA at 6 h (Fig. 2) .
Discussion
Reliable and rapid methods for the identifi cation of S. aureus from different diseases are crucial for control of the disease. Genetic identifi cation methods like sequencing of 16S rRNA genes allow the identifi cation of many bacterial pathogens (Patel, 2001 ). These methods are still relatively work-intensive and expensive and have not yet made their way into routine diagnostic laboratories. Thus, identifi cation of bacterial pathogens still relies mainly on phenotypic criteria. The high specifi city and sensitivity of the coagulase test have made it a standard method for the identifi cation of S. aureus. However, only half of the S. aureus isolates are positive in this test after a 4 h incubation, and an overnight incubation is necessary to obtain reliable results (Boerlin et al., 2003) . This long incubation time represents an important drawback for diagnostic applications, and quicker methods would be preferable. The presence of a DNase activity is often used as a surrogate marker for the identifi cation of coagulase-positive staphylococci. However, the specifi city of this criterion or of the more laborious test for DNase with the regular DNase plate agar is not entirely satisfactory (Boerlin et al., 2003) .
The procedure we described in this study avoids the disadvantages of the agar plate method. The DTT is simple to perform so as to make its use applicable to the routine laboratory and no any specifi c expenses are incurred. The whole application including running gel electrophoresis takes 1/2 to 6 h depending on the DNase activity of bacteria using the DTT. From our experience, the detection of the DNA degradation in agarose gel is easier and clearer than the detection of DNA degradation on a DNA agar plate. In the DTT, it is possible to change the medium which might be necessary to achieve better growth of certain microorganisms. Although we tested the DTT in BHI, it is possible to perform the DTT in any other growth medium which might be specifi c and necessary to other bacteria. Another advantage of the DTT over the other DNase tests is that there is no other factor involved with the DTT that might interfere with growth of the microorganism such as HCl or dyes.
Although the DNase test has been used primarily as a test to determine potentially pathogenic Staphylococcus (Cunningham, 1959; Fusillo and Weiss, 1959) , it shows potential as a diagnostic tool in identifying any microorganism producing DNase. The DNase test aids in the differentiation of closely-related genera within the Klebsiella Enterobacter Serratia division of Enterobacteriaceae and several other pathogens, including P. aeruginosa, Aeromonas spp., Clostridium spp. and M. catarrhalis (Elston and Elston, 1968; Fusillo and Weiss, 1959; MacFaddin, 2000) . A short set of routine tests, which includes DNase as a major differentiating factor, would be especially useful as a screening of microorganisms including Corynebacterium species (Pimenta et al., 2008) . We showed that it is possible to differentiate S. marcescens from E. aerogenes in as short as half an hour using the DTT. However, 6 h of incubation of bacteria with the DNA is the most appropriate time to see the DNase activity of any bacteria to avoid a misinterpretation of the results. In summary, the DTT is a new method which is simple, rapid, inexpensive and applicable to examine DNase activity of any bacteria.
